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(57)Abstract: 

PURPOSE: To provide a semiconductor element 
coated with dielectric thin film layers, which can 
easily exercise the control of film thickness and is 
good also in reproducibility, and a method of 
manufacturing the element. 

CONSTITUTION: Two layers of dielectric thin film are 
applied on a semiconductor laser 5. When the thin film 
layers are formed, a semiconductor laser 4 having a 
wavelength A 1 to satisfy a formula d1= A 1/4n2 
including the film thickness (d1) of the first layer thin 
film layer, which is calculated on the basis of a 
combination of the refractive index (n1) of the first 
layer thin film layer and the refractive index (n2) of 
the second layer thin film layer, is used as a laser for 
monitor. EB is applied on ZnS, which is an evaporation 
source 2, in a state that the laser 4 for monitor is 
made to drive and a film is formed on the lasers 4 and 
5. When a signal from a PD 6 shows the lowest point 
in a lock-in amplifier 8, the film formation using the 
ZnS is stopped. Then, the laser 5 is made to drive, a film formation using MgF2, which is an 
evaporation source 3, is performed and when the output of the laser 5 shows the lowest 
point, the film formation using the MgF2 is stopped add a two-layer AR film is formed. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner’s decision of 
rejection] 

[Kind of final disposal of application other 
than the examiner’s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 
[Patent number] 

[Date of registration] 


http://www1.ipdl.jpo.go.jp/PA1/result/detail/main/wAAAa09188DA406125149P1 .htm 


01/08/15 








Cft&mD S-fSWgP 


cjp) ( 12 ) ^ ^ ^ CA) (iDi^a^ajiaiisa#-^ 

125149 

C43)i^Pg B 6^(1994) 5 ^ 6 B 


(BOIntCl.’ 
HOIS 3/18 
C 2 3 C 14/54 
G 0 2 F 1/35 


ift5ljs5^ lfP3Sa#^ FI 




8620-4K 
5 0 1 g316-2K 

8617-4M H 0 1 L 23/ 30 D 

7376—4M 31/ 04 F 

S#XHC0Sc29C:g: 12 M) 


C21)tt0#^ 

1#S¥4-299295 

C71)aiiPA 

000001007 

■ — 



+-r>' 

(22)ai®B 

^^4 ^(1992)10^ 12 B 

C72)^BJ^ 

3 TB30# 2-g- 

xmr 

S]?C€5:*cfflETjtL^ 3TS30#2-^ 



C74)f^;®A 

#@± mm —m 

(54) moMoy^m 





(57) [Si^] 

[ie«3] 

imE(Dm^mnit2ms 
®aJr^n2®i®'&-y-/pSti-iE$nS lJlg0^di^ 
^trSdi = Ai/4 ni^aSS^-B-SSSSAiCD^^^^b 
—ffli: Urffll'iSo fflU—1f4 

5(Cfi2m-rSo FD6ipi^(7)m^t^xny 
ZnStDSKMS'^ii 
So !f5 4IEli?^-B-. ^^®30Mg 

F2CD^M^fT^V^, L/—tf5cDfcB*4sa(£,-SS^b/t 
m. MgF2fiSM^-^46> 2JlARia^ff5sS1-So 






T#Ba^ 6-125149 


( 2 ) 


i»@o^ 
d 11, 1 ji a cDsim^M 
Uno:)m9r^^nitir^t^. nidi = Ai/4 xm 
(miisigf) 

A1ffl V > S d i: f S ® »5i;& 

^o 

[w^3i 2 ] ^mi^m=p0^xmtim0'p^ <t^- 
:&iz 2m0mmi^wmm^w^Lrz^mii^m7-0Mm:^'^ 
t43t^T> iJia®si 

W^s}.CDS5f^&nii:f St#. nidi = Ai/4 xm 
(mliBia) 2»a®S§ 

W^®®Sr^^n2tf S t#. nidi + n2d2= A 2 / 
4xm' (rn'ttmm ®il^^^S^-i±Sctat::-rs 
2-3®M^S^—i&SAi. A2^®''''S'^ t 

:& {:: ^ ffMf 

tf®^AmA7®®iJ27S: 

mm. 

^^5^ - 11 -s c 1 4t-r s if 1 ^ tii 2 i 2 «® 

csis?^ 4 ] ^mii^m^ 0 ^xiiitim 0 'p-^ <hi>- 
:# {C s 1 ^® -ffi c ^ K S 

Ji 2 H3«^®^#^^;^?®S^ii^iS<. 

[ifsRii 5 ] 

—^f^fflV^SSt4^^tt'Si»*JSl. 2^fcJi4Jl 

[if 6 ] 0uI2#-^-^5? \ZjSXly- 

2^;tJ±4|3^ 

[fffsRJl?] 

2SfcJi4I2« 

r0 2'C*feD. ^ 

zvO20m^:isjiXfmm^i^mmm0^Eiz^^xm 
m^ixX'MM^tlX^-' S d t Srl^tT 

ntzr02MJi. 

^at43V^T. Z r02M®®?f5^*SraV^S5r^i‘ei{gV'i 
JZ ;5: o T V’v S d t t f S if 812®®^ 


[iisRif 10 ] 

^tiifez r02MJi. 

my^mizis^^X. Z r02M®®^T^*^^gV^®^r^ipc> 

t *-3 T S d t -r Sit 8 i2« 

[» ^ 11 11] S5l2^«S^tf#HS,4'^c:feV^-CffM 

$tlS:Z r 02 mJi®^ & JFM^n. 

-f®J5£iK9§*^jSi^ 1 0-5 t o r r^ipfe 1 O’^T o r 
^#T■^>Sdt^^$^t1-Stf^JS8, 9SfcJil0f2 

[if*® 12 ] Liatimizmmii. 

SlSft 

^K«*s^^^^tr#HS.'4^(::i3V^TffM^nfcZ r 0 
2X-^^. mzrO20m^^^us^^i3^mmm0^^ 
J3 itsiw^ ns d t t *S 

[»*® 13 ] mimm^^tsmmM.piz:^^^xm^ 
^tirzZr02m&. 

Zr02m 

®aK^*saV'®S {SV ^®t tS o T VA S d t 

!&i^6at-rsit*iii 2mm0^mi^m^0mmyjmo 
[S*®14] tfif2^^^^trSa».i4’J;4b*v>TffM 
$nfeZr02Mfi. ^^®^ffi®f&J®{-i^T-. 

Zr02 

t^^^t-rsw*® 1 2%m0pmwmi^0m.m.i2 

So 

[if*ii 15 ] 

^ntz r02Mfi®^tr-A^asf-itiff^fi2^n. 

1 0-5T o r 1 0-3 To r 

r^T'feSdt^ift^frSW*® 1 2. 13SfcIil 
413«®#^«i^?®^®*So 
[W*® 1 6 ] 

Tc.B^^mtWi^ttMW0Z r 0 2 ST'feSd 
[If*® 17] 0512 Z r 0 2 ]KJi. 

e)^^fJ)®MJS;5[pIt^3l^r. z r02M®a#T^i5i^ 

SfiV^SSr^J3^T V''S d t f S 

ff*®l 6i2«®i|i^^$^^, 

[if*® 1 8 ] ffia2Z r 02MJi. 
e)^m{l!l®MJP:#l^f:i5n^'C. Z r 02^'0®5 t^*^® 
t ^sjr^ip e> t ^ t V ^ s d t t-r s 

a*® 1 6 

[a*® 19] 

SJ3 i D jfjfig^ns d t -f s 

a*® 16. 17 ^ fcfi 1 8 
[a*® 2 0 ] t?i 2 ^^bfc^<£f^'-r®:^^:aKa 
jiT-^ XV c V D c i ►) ffSfiS;^ ns d t *s a 



S 3 ¥- 6-125149 


(3) 


16. 17 ^ fc(± 18 

l±, 1 0-2 t o r 1 0-6 t 

o r 6. 17. 1 

8. 19 s t {± 2 0 

m^mzz} mm 

^16. 17. 18. 19. 2 0 Sfc«2 liHSJcD^^ 

mmmjsft 

mi^m^comm:^mo 
[mm:m 2 4 ] 4|i^i$Bo3feA*c^ 

iSiim 

fli*^coSi3S;^S= 

[ffs^is 2 5 ] iuiB^^ Lr^mm^mrmm^mKm 
i}^zr02r-&^xt^^mfr^m^m2 s^tcttz 

im^m2 61 

*SZ rOsT-feO. ^ZrOeMfi. iP5. 

Sm^I!loMJ¥;5■[^{-^3l^A. Z r02Koa5f^^isi«V^ 

^Jl 2 3 S;t(i 2 4 IBi2o^^{$:^?®S^ig:5So 
[tf^iB2 7] mti^^Lrzmm^^^-rmmtiimMm 
*SZ rOj-CS. f). mzr02m±. 

Z ^O^iK®S9f^*5^gl^ 
a^T^ip & -? Ti. > 2» c: t -rs ii 

«« 2 3 ifcJi 2 

[is^« 2 8 ] fiiBS^bfc*afiKS¥v-r)^®>femsJi 
tt. 0-2 To r r^ipf) 1 0-6 t 

o r SlS5ft*2 3ifcS±2 4 

[lfS^Jl2 9] 

S -1 t f 5 a^5}£ 

:12 3 Sfcti2 4iB®®^^i$^^®Siiig:;5So 

[0 0 0 1 ] 

izmt^^<Dx&^o 

[0 0 0 2] 


L. -KSm. ®S|^^^.SVMiSt^l5§±m (AR) tL 

Tfflv^sfc, tfr-ttisaj^-fb. 

asT-feSo 
[0 0 0 3] ^©cf^-e. 

T-I* ■'’^——■$'523®5^-''''l' X i: 
n7A^So C®i}^-l^f$:^Ji^SS{±. 
b-tf^^t^:tL. ^®^Am®®CSi^l5^±K (A 
R) 3-7^^ «gliaAt:;<fcr3 

e)nsj;-5*«ii<febTb>So ^Jx(f. 
f±. 01 4{z^fa(c. *®i 0 o±jfM^nfc±T^ 
7 -y KS 1 0 5. 1 0 6 {CtfeStlfetSttH 1 0 2 
1 0 l^Wb. 

tif (AR) 3-^^->^^1 0 3 a. 10 3bSffi-rci: 
mssi 0 4®ffiA■c•;st^F^g?y^’ 
t. b —If^iSA^WA SnbT V^ 

So 

[0 0 0 4] X(DARZl—5^^y^'cDMmi±^^it^m 
♦i§i®tt#gS:&;&b. A®tS:S;^-<<7 ^;^f::M■rsy^’ 
>(Dmm ('7*'!'bO-yT-;!/) ^?P^S{3JiAR=i-AM 
®SI^^<fe®<19^S'i:'SisS So 'T'-O'J 'yr;u-fc2 
d B fc b fcj®^®#-aia-y-f b G t A RStt^R i: ® 

G • R = S:fe{i<0. 1 

T-^X-SnSo fiajxtS. '7''1'b2 0dBi:bfei@^®S 

f^^{±. R = St(±<0. l%t*So 

[0 0 0 5] StJ^Sgi^b. iSSCMf S'T'^fbO y 

itfri^s^iiHSiiSP^nSo ar®# 
Siib-cii. am. TfeAtB^ffitc. mm.<^mffrm^^r 

v^s, 3fa®a5T${i. 

T-S^ S *5 G a A s / A 1 G a A s 1^® b —tf tciiV^ t 
Ji. Maa5r^®ffli±43J:^n= 1. 8 5T-S>So d® 

ARn-5^^yifj,t.. EB^*S. 7^^1'y^S. 7-yX 
V C V D ofc S J: 13 ff$fie$ns ®*J- 

ase^jT-sSo 

[0 0 0 6] ^bT. A/4®J¥$7:n= 1. 8 5®:^ 
—^'1'b^$:®figf S:5i£Cli. #—$^^feSV^fi^i'^ 

►3. fi^iJxKS i O 2 /S i 07:®m^Alc®SsJ®f-<t^ 
tSiOx^USb. fiSM^Sa^-rSo SSVdi. 
ajf^ 2 . 2 ®Ti 02 i;a®f^l. 63®Al203^£ 
2]l«lifZctoA{SSIt^<£Mfigbfc!3. 

s t (z i -3 rn^ir s o 

[0 0 0 7] z®id(zSS^^ife{zj;t3±aH®J:3* 

^amissj 



^#M^ 6-125149 


(4) 


>!p e. MJS fegigt 5 :S‘i£'r* ^ ^ o 
[0 0 0 8] 01 ARn—5^-f 

1 0 3 a. 10 3 hmM¥mt LXIi. mm. ^ 
^mmizmm(Dmmm^w-rimm{m^iX4 (Ati 

G a A s/A 1 G a A s S©l/—1f{c:4b‘V'i"C 
fi. aMa?r^©ffl(S*;:feJ;^n#l. 8 5T-fe^o ^ 
fc, 

T^:^j£tLX(±. Si02. AI 2 O 3 . Ti02, Y 2 
AIN, S i 3 N 4 ^©g{btlS, 

y'f’XxCVD^mcoM^Mm^ 
fCctb, mjsmx$,^fz0. ^nL:i± 

0^JSMi: b'r^FMt■5:p?^^*5S>5o 
[0 0 0 9] Zcu'^^i^^mis 

^®3feAtB*ffi{C ARn—5^^- b 

■Cfi, 0iJA«S?lf-A (EB) Si02 

/S i Ot:K#l:®$iJ®tcJ:^-t S i 0i (l<x< 

2) InP^®iii^»3fe±flil|{C43l''T 

SM^O. 0 l%WT0®SI^^-7"^ 

[ 0010 ] 

tbTl'SSa] b*>b**^^>, ± 
(SWT® i a ^ t, 

[0 0 11 ] ia®AR=i—T-f ><5^®:^-^, ^M®& 

mS(Dmm 

^mz^sRs^mt^m^n?>o b*^ 
b, 2JifeSVM±f-««jgT-fe5i:, 
iN#(cKb< b*v^i;, 

T-ii, mmcomm&m^zti^mmr^ 

io 

[ 0 0 1 2 ] Sfc, 1 o®^j3isKc j; 

GaAs/Al GaAs7S®^^ft^T(::^j 
v^r{s, fiiaajf^®fi{s*j;^n= 1. ssT-feb, 

:: ®a^f >0 

[0 0 13] mz. ^ 

tiifi 

Hiiiebfcat;, ^m(Dmmumi^4¥mizmL 
<;Sb, v^<o^,®$^S6^^M 

[0 0 14] Wiz^fz. ±mVt^m<DllU<. AR=3-T 

^mTb^^^m.^ifiirti?>mz^:ji.T 

[0 0 15] ARzi-^^ 

(s, siOx®®'&. sio + si 02 ) xmmi^mz 


!3s #it4raS;S®^, (packing dens 

i t y) bS^bfc(^§^^{ij^^ii}$T5® 

A^ilbl^o 

[00 16] i^b<s^i®££ipe,'rnTv^-5®T-, ar 

"J >"^-'> 3 >?5;v^ bTrS(4(b) ®^tg*seT b, 
aiAr3t®±i:^(-^l^t3TT2WT®i!ff^t£> »^asgb< 
^(bTSc 

[0 0 17] iji 

(Cjfe-So 

[0 0 18] V^-pX. T^0^®ifi9(S, ±iB®il®!;® 
=£S6 b 

[0 0 19] St, T^0^0SS9(S, Jil3®iSatb^ 

^mizmM^^<^mx^. sterns 

[0 0 2 0] St, ik^BJ®S«](i, ±IB®Pa(;® 

[0 0 2 1] 

[isa^ps^-rsti*®^®] m^mm(Dmi<DBmiz^ 
ix(s, ^mti-^^(D^xtiit!mcD'p^< tij-:^iz^m 
®iim^M» b t#^($:mT®M;&&t S5V ^ 

■c, xcDmmiii^mm^nm-r?,m. imscDmmi^m 

mi^^®ma®^di(r, i]gg®^m^^fl-^® 

nidi = Ai/4xm (mtSS 

(3 2 ®®^m^JKJi«:Mlb t^5?(i:^T®S(ji 

;^ifef3S5v>T, isi 

<Dmmi^nmm<DmM<Dmm di(3, ms 

nidi = Ai/4x 

m (m{S®^) ®SI®&5iSS$-B-^Sa(3b, 2»B® 
g|«<^:^^M5i0^®3fa®MJ?d^^3, 2m^<Dmm.vm 
;K#3is^®®5fs^i£n2i:-r^i;^, nidi + n2d2=A2 
/4xm' (m'lSSS) ^olzT 

^2-dcoM'^^X-‘$'—^^Xi. A2$:fflV''-53:i:(3S 
oT, JRJl®®Ii)S^^(3T-#, #jH4^)S<i£^ia^lS 

[0 0 2 2] #(3, 1 ®®^T'(S, 

T(3jibtaJf^T-®y5©j®*5T-S5®T-, swi55±m 
(AR), ^m.mf3.^h\.x. m 

A(S, 



^$M^ 6 - 125^49 


(51 


(S, tf. 

ffil>6.nSo 

?>t^. ^<D^i^i^l'-1fcD)l6Xiiitjm(D'J^^< ti,- 
:5‘{;> ifig^ — 

[0 0 2 3] ^fz. 2 cDmmtz ±ia 

S 65 5 fc»fr ®^A*: W uai*® t 

^MBii^mm^^t^mmM^iz:}3i'‘r]f}m^tLrzz r o 
2T*^t3, z r 02 (Dmm^J:U^m^m^mm^KlZj:^ 

rmm'r?>ztizj:!j, 

M<. ^fcZr02t—:::>(D$tnx-S?>rcti)=iz<hjbi^ 
<. ^mji^ri^±-r^ztA^x-§^ijCDr-$>?,c 
[0 0 2 4] ^mMcom2CDBmx‘it. 

?{3®Lt®?f^jzS)j®-e#5o-r'. sifE5±ffi (A 
R) , SI^M^ ■^MMi:L-r^A/±i;fj^^#;^^, &i^ 
K4^^f$V—tf. 

JSffl {C 4, S. S o 

[0 0 2 5] ±f3Se5^^'rS;$:^6^®B3 0 

s^L^msz^^sTm^^mmm mms^izit. zro 
2) x-^^ztizj:t), mxi±i)^A<. mm$ii 

T'^XxcVDlzj^tiBsa 

^nfetJL, ^&Lrzmss.ix^Tmm^<i^mKm 

ii, /eofiKM^K^S*^ 1 0 -2T o r r ^ip6 1 0 -6 T 
o r r^-eafe- 3 ^: 13 , 

t) f-5, 

[0 0 2 6] !^f3, :$:m^(Dm3<DmmX‘li. 

SMBS 

±m (AR) sMM, ^mmtLXi^xtijti^^mi^m 

^ ^ t -fo S) -5 o 

[0 0 2 7] 

[^0111 ] 1 mM0il^SiBMT?>o 0 

iii^^0!icDi^m^j^<miD-r^smx-if>!j. N0tz 
^l^x. KiEB (S^lf-A) 2. 3ltm 

it\ 5{±. 

tf. 6(i 

y :t h 7^ ^ ■i'■$'—^ —, Sliny-y 

■oyyx. i3{im®T-^-5p 
[ 0 0 2 8 ] ;$:||JS^JT-, 2JlAR3-5^^- 

if 5®^S?SR{i9 0 0 nm-C'S-So ZCD 

5r^n2i:®ia-^-i±ipe>H-ff$fL5 1® gOM^diS:^ 
tr^ d 1 = A i/4 n 1 ^^-a-SA 1 


[0 0 2 9] :^mM0\Xcr)imS(D$im^ZnSXn\ 
= 2. 28i:b, ^OMiP^rditb. 2®g®#3i!4$: 
MgF2T-n2=l. 3 8 h b> ^OKJ5<£ d 2 bfcB# 
©SMs^R (%) 

$:0 2{;:^-r„ 0 2cfc»3-. SM^ASQ. l%lATi:*-5 
id^cz nS®Mi?dili8 0~8 2 nmX&?>Ztifi 
‘£'mx$>?>o ttn(DM9rmniifi2. 28X\ d[i^80 
~8 2 nm"C:fe5i:-hlB^nidi = Ai/4ii?)^ 
^-4'—+f®^Jg?g:RAl*siJj:^7 4 0 

[0 0 3 0] ^^M0iX(D^^ii:U—1f4 

{±^iS^SS7 4 0 niQ®4|i^f$:L/— 

—-tf 5(S^ffiiS:19 0 0 nm®^^ft;b—ifS^l\ ^ 
^i®2f±ZnS, ^^®3{iMgF2^®ffl-r5o 
[0 0 3 1 ] i-r, if 4 Slgifj^ 

•&fclA^T*^^j®2®ZnSfZEB&a&t:s 

4**J;tf^W{*b—tf5®^AtB* 
®tCfiSc]K-r2>o ¥^i4:b-if4®feAttiAi®{cZnS*s 
< i;, 7;4'^ 

-3t)S^-fb-rs„ #j^i$:b-if4®m@A^^8 1 nm{c^ 

y :t i^ — 6i}^^(D{Smttl y y ^ y 

y>X8xM&!^^mX<DXX:ZXZnS(D^m^X h 
yX-r^o 
[0 0 3 2] 

■a-N ^^i®3®MgF2®fi!tM$r=fT^d<. if 

5®tiiA;S:^-^-b> ^^#:b-if 5 ©tB^dSfi®,’^ 
S^bfc^x MgF2®5KjKS;^ b'ylF-b. 2®AR3 
“ bfeo if 5®3lcAt[jAj®(Cfi^ 

l*i(CZnStf^5 8 1 nmfiKm^a-C43t). ^Mizm 
(£SM^?5:2®AR3- 
A < #-C b*-5 o 

[0 0 3 3] 0 3f3. :^mm&iX-i'iFSlLrz2mARzi- 
hmt. n=l. 8 5T"f^SJbfe#®AR=i-FM®?S 

0 3J;!3, SM^i^O. 

1 %WTT-^5^SAR=!—>i^®ig:R®HJ±^5 3 n 
mXS>^. :^ISSS^J® 2®AR3—MK®^n{i^59 2 
nm-eSO, giS^SARn-h^J; 5. 39nm^)(g 
SM^®iS:l®HiSjlS<55:oT43 0> l£=^:^M/iSC0^® 
ii^X^fzZti^^ifi^o o 
[0 0 3 4] 

[mmm2] i:iTiz^mM(Dm2mmm^mBM'r^o ^ 
^^mxzmARzi— tfO^M 

®:l{i8 3 0 nraT'S 0. SMe5(;^^i$l/-if®]g& 

2®ARn-hm®isE 
®:^;|E^<£Z r027:^®H#r^^ni=2. 0 0, 
diilb> 2ffl@®#^^A 1 203 T*-f-®®^^§n 2 = 
1. 6 3, K@&d2i:bfc^®, 2aAR3—hK® 
SM^R (%) ii^di, d2®ll^®'>5ib-'>3 
y^m^m4iZ7iki-, 04J;t)^ SM^i^O. 1%121T 



53^6-125149 


^02®MJ?dlfi^ 6 0~8 0ninT-a& 
. 0T*di*s6 

0~8 0 ni di = A i/4 

SSAi{±4 8 0~6 4 0 nmt'feniS^ 

Vid 

[0 0 3 5] Eisfi, ^ius^jcDffliisia't’feOs mmm 
1 tfs 1 0I±5 

3 0 Ls :ffXU—V^9(tAr^’Xl'~ 

-tf 5 14 nm (480~640 nm©®H 

T=feO> ^^®2(±Zr02s ^^®3{iAl2 

[ 0 0 3 6 ] i-Ts Arptf^V—y--9® 

L/—tft:-A&5^StSl 0O*®{C^fo-B-, ^(Dl^m 
:t hT^-i ^—6lzX^ Ji-olZ-b')/h 
2®Z r 02tEB§:feTs 5^»K 

1 0i:i(i^li$U-tf5Offl(3figjK-rs<. Ar^'XV-V^ 
90t-Att5l?S® 1 Otl^t-oTli-StSOs 
Z r 6*^^ 

(t52l>7-is^fb-rs=, S^a^gl 0±O]Ki?*^^6 5 

'yy'fyTyy8r-&^,^.^nki-CDX\ ^:iT-Zr02 

[0 0 3 7] it:{Cs ^^5® 

3®A l 203®J5J4M4ff!feV\ tf 5®!±iAl^ 

m. Al202<^^m^y}-'^yL. 2®AR3-bm<& 
Bmr^o tf5®3feAtH*®tl±, 1 

HatcZr02iis^^6 5 nmfigM^nTijOs 
<D2mARz2-Ymt:^^lznM^X<mMX-^X^^ 

So s®cti-r**‘:^b—tf{iArtif!BSc:i:75:<.s He- 
Nes Xe^T*^>J;<s 1 Si®fi£KWM®aW^t 2 
Bi®W4s|.®H#T^i:®*i-&-^ipe,t[p[^ns l@i® 
d 1 tc n 1 d 1 = A 1 / 4 ® S: ^ ^-a-5 J: 3 C f 

s^®^S:iAi^£^>o**;^L'-if-efenKs vi-rn®^. 

®T-*J;i/^o 

[0 0 3 8] c:®AR=i-bM&>t®{rBfigbfci{i^#; 

LTffiMbs Sfe±fH®^tn<®® 

Bgtf#e)tlSo S®^s 

(i, ifi^^f:^^®@jT^^nsctOi^<s 3feAtB*®il!l 
©S^f^ni (=2. 0 0) 

T'ti^SHgisffSnSc 
[0 0 3 9] 

[HjE^js] :^m 

2flARn—1f®i^:Sfi 
8 3 0nmT-^Os 1 Jf g®#3|sli£ A 12 
$^£ni=l. 63s MJPSdii:Ls 2BB®#^SA 
lN-e^®ffl5f^Sn2= 2. 0 Os ffij?d2i;Lfc^ 

®s 2BAR=3-bM®S^^R (%) t^ltl^mmcD 


SI^®'>^il/-'>3>^S<£0 6{cS^^o 06 A Os 
Sl^^is0. l%J.:lTi:*SA3*Al 203 OMJ»di 
(is 4 0 nm~6 0 nmT'StSC t6Ji^:'ST-SSo IB 

S®W^OH#T^nii^ 1, 6T-^®MSdii!^4 0 nm 
~6 0 nmT-feSi:^s nidi = Ai/4®S^&?Sfc 
t-^-^'-^6*Ai!i$^2 6 0 nm~3 9 5 nm-C-g-tl 

[0 0 4 0] 07 (iAIIJg^!l®{ffl®0T-S 0 s 2 

i:lii:At:®®T-$.Si5s ll(iafe3>7^, 12{i^ 

tf 5 Ii8 3 0 nm®^ 
®§iafflbs 2(i3 8 0 nm(;^toarTiJOs 

^^® 2 {iAl 203 s .^^iS3{iAlN^^^bTbi 

So 

[0 0 4 1] AIISS0»JT-(is A-Ts 2i‘e,®ife 

tr—A^S^S^S 1 0®s®{c-ni)-a-s ■?-®s^*^7:4- 

—6 (CASiotC-fe'y b bs ^^i®2®A 

1 203^EI$S®1 0®^Ht;^^f$:b—■tf 5®®(rfiic 

^bs 2 ii it S'? A 12 0 3 

b lyzT-rSo 

[0 0 4 2] i^tCs tfS'&Sgft^^^^ilSS 

®AlN®5S;M^ffV\ if5®aiA7*s*®.-^. 

Sr^bt^s AlN®j5gK^:^ b 'yrb2SARn—b 
M^iKfigbto ^a®#^<^;b—if 5®^tAaj77®(; 

(is lBB(3Al 203ii^^5 8 nmsKK^ntiJOs (S 

&M-^cD2mARz2-hm^^miznM‘^^<mm.x^ 

TbSo 

[0 0 4 3] S®iii-?s 

Os lBB®a-^s^®g#f^, 2®i®tJ^®S$T^it® 
ffi-^-a-*^SIf-#^ns lBg®MJ?di{cnidi = Ai/ 
4®M^4jSfc'rA3(C^-a-S^::^:f-S:lAi(is ^ 
^ A S A T S ® d tl C^bii S S 

i:T-s ^^(iMfiKT-^S, 

[0 0 4 4] Jil±®||i6^JT*(is 
^JS:felffc*Ss EB^«^a{;RaSSi;%<s 
^Ss y^x-ycvD^mMh^mx^^o 
[0 0 4 5] 

[^ffiM4] blTtC^^0^®^4|lffi^J&aft3^1-So 
[0 0 4 6] 08 (i::^^B^®^ 4 < * 

tit-0®f^Os ®0(3iJli-Cs 2 1 ^i^^^^:S^Ss 2 

2 (i^^{^:SSiS®{rff^fig b^: Z r 
^^itifi?iJ{3i3Vi-Cs a«2 KinSGaAs^aSSi: 
b, 2 5~2 8(iMBE$.SV^{iMOCVD-?ffMbt 
j:^t:SfSSo gpS 2 5(ip^--GaAs^^-biyT- 
Ss 2 6(ipMA 1 Ga As ^73'^; b'Bs 27(iGaA 
s iStSBs 2 8 (i nS A lGaAs^3';> b'Bs 2 3 , 

2 4(iAuS®T-feSo 

[0 0 4 7] Jf:||SS^JT-(is E 

B^#^a{Zi{^^ftS«2 1 >i7bs 

^ 1 0-6To r rSJ[^T-§l<o SJfcK^'fe^Abs Z 
^02OEB^«^&^TSo S®^s 2 X 



153 ^6-125149 


(7) 


1 O-'St o r r{;@^LT£iKSb, A/4 (AfiiSft) 

—ifefrViARn—> 
/SffMLto Z.<DmS-(DmM\t. 

SSSitSSifjcOb— 

t* 5 —1£ f-ct-O Tfr tl ^ ® 

-c% (CtltroviTfi, BtitH 

[0 0 4 8] ^ a / 

-f >'J'i'T’^ucDiU^tzJ; ti, AR:3 “v"^' 

*so. 

ciabTF^^ 

/'1'>2 0~3 0 dB^itfiSibTCiSo 
[0 0 4 9]gi9!±. zr02m<7)^mmm^mtmm 

rH?r^*s^fbrs:ii:*sfcip5„ dfLib, 

^^£1^|S2 X 1 O-^Tor rgSXSnK. Zr02Ko 

T-feSC t*si3iP5o 

[0 0 5 0] ^0#{C^^i$:^?CiSbtAR=i-5^^ 

oStJ:^isfeSo 
[0 0 5 1] 

immms] ^5iijEfi?yiis m8<D^4mmm(Dmm(D 

[0 0 5 2] 1^4: 

'y^-f>Xb> 0-6TorrSJgiA-?l<o 

mzmm^mxvzr0 2<DEBmw^fTOo zcDm. 

s x i o- st o r rusTsSc 

mb, ^ 

3x1 O-'lT o r rSMSX^’fb^-a-^o 

bi, ARr!—>/SfJfi£b&. 01OX-^t'J;at 

iPittl. 9 3*"f>l. 8 3SS*-C-^{bb-CV'>5ZlJ; 

[0 0 5 3] :: 3 

>'J'yX;u®?iI^CJ;0, ARn— 

0. ^Ztifit>if‘^tzo Cl® 

ff < S -C o ^ ® iST- 

[0 0 5 4] 

[^£7!) 6] 08®^4||ffi^J®»f®® 

a5iceti(;{i(s]bT-g5o 

[0 0 5 5] EBmm^mz^KtM^m^ 1 O-St o r 


rgaj-r-§[<3 i):{;^^^^AbZ r 02 ®EB^« 

c®s#, 

T3 X 1 O'^T o r rT-fiKmbi!&46^= 

bfc*Sfiembxvi< t, j5emBf5i®s5ii:i;t»{3^m 

X 1 O-'florrS^tciSiSo ^411 

AR=i-^-f 

>xsffMbfco 01 

ffiSfC^PltT, 1. 8 3*>?,1. 9 0SaE^T'^{hbTVi 

S c: 

[0 0 5 6] :: ^ > 

U'yX;u®aiJ^{c J: i? AR:3—y/CDStt^O . 1 
%i-:iT^^mizmmx- ^ 5 c tzo 

[0 0 5 7] 

mmmi'i 0124 ^, 

gctt^s^b—tf{cMb;t^7^£7ijsr^T» ^mmmiz 
:fcvitii, AR3-^-Y >X4 0SiM-®®^JLi:b, ffe® 

3 5t±A/2=i—7"'^ >n—hT-fe^o 

[0 0 5 8] c:®^-®AR4|£^^A±iliS 1 1 ©{•^MXn 

ttH5Sb>X3 2, 3 3, >feti^itl3 1, SMXb-X 
>-ir3 Xb—^-<>X3 

4 -N03fejgffl Al^:ft A ZXtizX-^ 

[0 0 5 9] 

[^£?ij8] 013(i, 

xramsmmm^^-'r, ^n^mizisi^x. ar=j— 5 ^ 

-f >x!i®®tffM$nTl.^So 

oji, /-ryj'yx;i/®?i^cAt5 ARn—>x® 

Sl^^ibso. l%&i.TX^^xtiy^^t^-oti, 

iftill 4 0 A bb/Ji^b^mSSiiAttSi: 

b, ^^*‘e>^>Xl£^ieii^7T'1’^^*45cAoT^ 

SSAAi^-a-, ^^i$:^feisiii§4 

AO, C^bTI^^/^’ 

>2 0~3 0 dB=&ai£b-CVi5, 

[ 0 0 6 0 ] 0 1 3®'>A^AM;E:0tc;^3l/'>T, 4 1tt 
islfsas, 4 2 {iS«gi5,- 4 3, 4 4 
T-S-So d a bt^figic: A 0, ^SfiS 3 O nmStJ'8 4 
0nm®fg-^5^«£bb, ^it*ig|4 OT-l^'T'-fX, © 
U ■;/ X;i/T-tt$i b, 100Mbps ]:X±<D^^mB.X ^ 
QA h—^7®^Cb'®-^®]§Si)5nJ|gi;’A5o 
[0 0 6 1] i:d5T*, lil±{Aa^taii;jB:SS3Sf^, 5^ 
ASARn-a^^ bXSiSM'r^.Mtc-cJbriS-^ 
bi^b, ^ajAfA, 

®^a/^'^'l’X®-gi5^®^^S®^3feS?, 

® AiiiTjgB^ ir®^AtH*gt5(r^^0^^5tS6 bT 
®Stl^iS7#e,tL-Sd AfAwa 
[0 0 6 2] 



53^^6-125149 


(3) 


macijvir. 2 2 i±^^^jsg®co«a®35:si 
Z r 0 2 T-feSo ffettSl 8 XWim Lfca ^ X 

[0 0 6 3] 

S 1 0-5To rrSK^-C-5l<^o Ari^'X^mXL. M 

m^ (RF) 217-2 0 0W%, Zr02m2 2mm 
^fT^c X(Dm. 1 0-3Tor rt 

S^U-CfigMU A/4 (Ali^fe:!) ©ISJPiifeSJ:a 
—^ —$:fT'/''> AR:3—T^-f XCD 

:i^ffi-e®J5KbfcZ r02M2 2cDit^Xtt<i, V—!f®2l 

[0 0 6 4] 

BfljjtcffM 2 2 itmm-^mmx^ 0 + 

M¥^)0. l%J.:iT^a5Sb'Cl^So :i®^> 
lffl3i-efea®T:MJP$<J®tt§^Tfe ti> l':3®^fiT- 

[0 0 6 5] 

[HiS^J 1 0 ] ^ 1 OUffi^Jti^ 

<^*tg2 1 

,[0 0 6 6] 1 

>/Ls RSS$:1 0-6TorrgSST:5[<o Ar** 
mm^mxL. i^MiS (rf) 217-2 0 owt-z 
r02M®ffM^ffao c:®^. 

{i5 X 1 O'Sto r rtCL, 3 x 1 0-3 

To r r{c*Siatc^fb?-i-**5e>, A/4®i^i: 

ARn-T^-O^^ifeffMb 

Tzo C®^® AR7— 

^,1T^ 1 . 9 8ipt. 

1, 8 3 SX'^'fbb-Cb'^pCi;*5t)*^oTV''ao 

[0 0 6 7] ::®a{c. ^i^i^^te^TtcMbfcARn- 

timmtzmss.Ltz z roimimm'^mmx:^ *). 

s&sif 

^4.0. l%WT*a5gb■tV^;53 C®B#, MMmi 

mmxib?><DxmmMm(i^mxib\). -^m.xi'fmx 

^tzZ(D 

fT<ESirjfflST^*s®<feo-rv^^>®r\ sl^Js£^9■*s^£^« 
[0 0 6 8] 

[siffl^ji 1] ^1 immm\tm9mMm<z>is\mcDm5^ 
tSi^e^cijirabT-fe-So 
[0 0 6 9] ;<2l>i/^'^a{;;^^{^:Sffi2 


>/b, 1 0-3 To r rgss-e5(<3 Ar** 

(RF) 217—2 0 owt-z 

rO^^®^f5g^^^f^c ::®^s 

(i3x 1 0-3Torr(3b> 5 x 1 0’5 

T o r r{c>S:S J;-5 {cS(b^■^±55:i1e)^ A/4®iKi¥t 

J:o AR7-5^^- >7'&ffMb 

tzo t®^®ARi3-^:<>/®HJfJ^iiM@:^[^t:*5 
tit. 1. 8 3iip-& 

1. 9 8^t*5^(bbtV^5C:^:is^2ip-^T^/^■S, 

[0 0 7 0] C®®t3iii^<^^^7{Cigb^:AR3-5^ 

mmizBmLfzZr02mitmmtiimmx^*). 
WAS^S^tii5c:fcis?gii:^nTvi2>3 ^TzKM^ 
tjO. l%J.tTSafigbti^53 ::®^. K^^sKiia 

mx&-^(Dxmmmmi±^mx &o, -sst-#sEt-^ 
s®tijg14-feJ;<, 

[0 0 7 1 ] 

[^js^^ji 2] mi 2^mmiim3nmm(Dmmm&t 
SAefttcfiiubt-fe^o 
[0 0 7 2 ] 1 

y^L. 1 0-6To r rgSSt-^Ko A r *' 

t^^Abs SMI&217-1 0 owt-z r02ll®®fig 
^fTOo c®^. 2 0 0° c{; 

b. AoEiiaS^rgfb^-a-^d: 

tf?)A/4®MJ?t;*SJ;o(-^-^—^SrfrVb ARn 
—^-'tyi^^m^LTzo C:®^®ARn—>7‘®® 
ST^tt^JP;&r^{c*i^t. 

t> 1. 9 8i^?>l, 8 3 ^t-^lbbtvischi'toi^ 

[0 0 7 3] -®#fc^#ft:^t^7{cMbfcAR3-7^ 

mmizBsS.LtzZrO 2 mi±i^^=S:KMt-^, +^9-* 

^)0. i%j.:xT*^btti53 c®^, mm±im 
mx^^(Dxmmmmit^^x$) *)s -sBt-(f®t-g 

^®t-SS14t)J:<, S31ffi^)J;<35:-3fe3 Sfe. ^®. 
fT<i5if@5r^dsffi<*^ti/^5®t-s 
[0 0 7 4] 

[msEfisj 1 3 ] m 1 3 mmmim s 

S2fs:fl<7Sc(iRbt-^-5<. 

[0 0 7 5] l^-tr-y?^^ 

>/b. S^;S^1 0-3Torr@jKStg|<o Ar;!f 

;^S^Abl^iliS2l7 —1 0 owt-z r 02 lK®JfM% 

ffdo Z(Dm. 52^ 

^T^{c{i2oo° iatciaesr^ib^-y-^iii 

AR=3 — 

yV&m^\^tzo t®B#® ARn—7^^ >'7‘®ffl^ 



l#Basp6-125149 


(9) 


T> 1. 8 3i»6 1. 9 
o■rv^5o 
[0 0 7 6] 

mmizjfMLfzz r 02m(tmm^msr-& t). 

to. i%tiT^iefi£LTi.^-5= M#mia 

mr-$>^(Dr-mm$im(i&mx-^ ^s -sa-eftsr-^ 

[0 0 7 7] w.±i&-<fem 9 7iMm 13 

xm'^fzi^. zn(zm^zt^<. r^Xr’CVD, i 

[0 0 7 8] 

[^£?!! 14 ] ^ 1 Tism 4 mmm&zj^m 9 Timm 13 

Ei 1 2{zS^Lfe^1^a5b“ 
if-p. 013 Lrz^M^Mms:{S'>z^^Aizmm-t 

[0 0 7 9] 

[^B^cDS&M] i:i±iiBgb/t<ta 

tntim(X'j^xj:<^ tt-:&izmm.{t:mmm^mbrz^m{t^ 

1 ms 

(vmmcommdiiz. 

n 1 jSS A 1 *^ S ni d 1 = A 1/4 CDS 

^ S: MS ^-a-5 cfc a «; t* 5 ^ - ?S:R A 1 ^ I ^ 5.- 

^^JSSCD A 5 C 

[0 0 8 0] Sfc, lil±aftB^Lfc«ta{c. 

^tr^mmzjoi^rm^^tifzz r 0 2r’^ it. z r 02 

t ct ■:> T©JMIT S C11 
J: 0 ^ MSaiJSPtf S3^i4 J: < ms^T^Z t^X 

[0 0 8 1] it, -|l«£75^?r^-CS5t*, 

[0 0 8 2] miz. a±mmLrzmtz. ^^B^izj^n 

JSL, 

trio, ifAffi*sr^±Us 

^4*5f#e.n, F'is$<, 

5 i: a a o 


[01 ] ^mBM(Dm 1 mmm(D^wmx$>^o 

[0 2] :^^B^cDmiw^m(DS.m^izmm(Dmm^m 

■r^'5 7T*s.5o 

[0 3] y^mncDmi^mmcDRmmt^MQ^mm^^^ 
-Tif^XX^^o 

[0 4] ^^BMcDmzmmmcoKm^tmmiDmm^mi 

[0 5] :$:^0^O^2^3tefi?!|CDSg0T-fe5o 
[0 6] :^mM(Dm3mmm<DKm^izmm(Dmm^7r^ 
'T'^'^yx&^o 

[0 7] ^^B^ffl^3^^JcD^S07=S^o 

[0 8] :^mBmm4mm&mx^^^mi^&mizzr 
o u t »f a 07: s ?. o 

[0 9 ] 4 Hffi^JCD Z r 0 

JS^eSr^cose^S^-r:?'^ 7T-S?>o 

[010] ^:^B^cD^5^SfififiJCDMfffcHST^cDSt^<& 

[0 11] :^^BM(Dm6mmm(D^tmmm<Dmm^ 

[012] :^%BncDmimmmm'^m.'tmx-&^o 
[0 13] :^^Bmm3mMmm^^sxmx^^o 
[01 4] m^m^rnxmx^^. 

I .EB^s^a 

2 , 3 . 

4 , 5 . 

6 . y vm'(^y^— 

7 n>hD —-7 — 

8 .D 'i>y4 yxy-y 

9 . isyy-^- 

1 0 . 

II . ^^yyy 

1 2 . 

1 3 .mjg 

2 1 . 

2 2. 

2 3,2 4.Au®® 

2 5~2 8.xtJl 

3 1,40 . 

3 2,3 3.iSg^L/>X 

3 4 . yy—yYyy—m^yy 

4 1 . 

4 2 .sfias 

43 , 44 . 

45 . ^^%yr-<)^ 


[0acDffl#*iiB^] 










































> 



(51) int.ci. 5 FI 

H 0 1 L 23/29 
23/31 
31/04 

HOIS 3/10 Z 3934 - 4M 




